Changes in ecosystem functions can be analyzed through changes in land use land cover (LULC) systems. This study was carried out to analyze the LULC changes and perception of local community towards land cover change in the lowlands of Bale, Southeast Ethiopia using remote sensing data, field observations and perception of local people. The results showed that cultivated land, settlement, bush land and bare land expanded by 13.81, 14.30, 12.62 and 22.3% respectively, between 1986 and 2016, whereas wood land, grassland and shrubby grassland declined by 33.82, 24.4 and 3.36% respectively. Local communities' perceptions indicate that climatic, demographic and anthropogenic factors as well as implementation of inappropriate government policy and development interventions were major driving forces of LULC dynamics. Environmental and local livelihoods implications such as rangeland degradation, bush encroachment, soil degradation, livestock loss, biodiversity loss and poverty increase resulted from these changes. Cumulative effects contribute to rangeland degradation and poverty. Therefore, to halt the impact of LULC disturbance and its implication on the likelihood of the pastoralist, appropriate management measures and government policies have to be implemented.
INTRODUCTION
According to Dong et al. (2011) , range land ecosystem supports over one billion herds of camel, cattle, sheep and goats and over 200 million pastoral households. Rangelands biomes encompassing much of the area where pastoral livestock production is a major land use, cover 51% of the earth's land area (Mussa et al., 2016) .
Extensive livestock production is the main land use activity in rangeland areas, and due to this it's been referred to as pastoral land. Curtin and Western (2008) and Mussa et al. (2016) describes rangeland to the specific values such as providing daily and seasonal forage, carbon sequestration, water resources, breeding grounds to wild animals and livestock which are some of the services from rangelands; while Little and McPeak (2014) describes rangeland ecosystem as an entail of various resources with many ecological, social and economic values.
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License 4.0 International License natural and human induced factor. Climate changes, demographic factors, crop focused policy, and investment policy are some of the factors attributed to land use land cover (LULC) changes in rangelands (Tsegaye et al., 2010; Abate and Angassa, 2016) . Since 1950, about 10.7 million km 2 of the world lands occupied by grassland and woodland have been changed to farmlands (Tsegaye et al., 2010; Kimiti et al., 2016) .
The rapidly increasing of LULC changes in the rangelands of Ethiopia and the increased complexity of their drivers are presenting substantial problems for rangeland management. The magnitude of the changes can be quite different depending on the anthropogenic influences in specific areas (Roques et al., 2001; Mwavu and Witkowski, 2008) .
As such, the integrity of rangelands is subsequently declining with reduction in the quality and quantity of services they provide to dependent communities (Mussa et al., 2016) . Monitoring LULC changes is essential for understanding vegetation dynamics and utilizations of natural resources in a sustainable manner (Gibbens et al., 2005) . Such information is also very crucial to enhance the formulation of informed policies to support sustainable rangeland management and rehabilitation practices for increased natural resource protection, resilience of rangelands to changing climates and pastoral livelihoods (Zziwa et al., 2012) .
Bale rangelands comprise of important cultural landscapes, and livestock has been an integral part of Bale landscape for many centuries. Decades ago, the Bale rangelands were considered as one of the most productive ecosystems. However in the 1970s, the largest loss of pastoral resources occurred with the establishment of the Bale Mountains National Park (Fiona et al., 2008) .
Anthropogenic and naturally induced factors are the prime causes for rangelands degradation (Abate et al., 2010) , consequential it is disturbing the delivery of ecosystem services and goods (Caldas et al., 2015) . These changes also affects livestock mobility, grazing areas and the conflicts over natural resources (Egeru et al., 2014) . Restricted mobility is known to lead to increased grazing pressure that predisposes soil to erosion, and lowers rangeland productivity and livestock production (Msoffe et al., 2011) .
Studies conducted on LULC changes gave more emphasis on analyzing LULC or on socio-economic surveys (Abate, 2011; Eyob et al., 2011; Amanuel and Mulugeta, 2014) rather than linking LULC changes with socio-economic surveys. For instance, according to Tsegaye et al. (2010) mapping spatial changes using remote sensing can only give quantitative descriptions than explaining the relationship of patterns of change and the driving forces.
Meanwhile, understanding local community perception on LULC changes is crucial for designing effective land use plan (Wubie et al., 2016) . Though studying spatial change of LULC using remote sensing tools and local community perceptions are vital for ensuring sustainable rangeland ecosystem management; thereby improving the livelihood of pastoralists in the region.
However, studies on LULC changes through integrating remote sensing tools with the perceptions of local communities in lowlands of Bale rangelands are lacking. Therefore, this study was focused on analyzing LULC changes and perception of pastoralists on LULC changes in Raitu district of Bale rangeland of Southeast Ethiopia. And so the study was intended to examine the LULC changes between 1986 and 2016; and the perceptions of local community towards LULC changes in the lowlands of Bale rangelands, southeast Ethiopia.
MATERIALS AND METHODS

Study areas
This study was conducted in the lowlands of Bale rangeland of southeast Ethiopia, Raitu district. The district covers a total area of 5426 km 2 . The district was found at 625 km from Addis Ababa and 195 km from zonal capital Robe. It is located between latitude 6° 20′ 0″ and 7° 25′ 0″ N and longitude 41°30′00″ and 42°00′00″ E ( Figure  1 ). The altitude of the district is within the range of 500 to 1785 masl. The climate varies from hot to warm sub moist plains (Sm1-1) in the sub agro ecological zone. The area experiences bimodal rainfall pattern (1200 tp 2600 mm) with average rainfall of about 450 mm, mean annual temp with 25°C, and vegetation dominated by wood, savanna and grass lands (Abate et al., 2010) . 9, 1986 and January 30, 2001 , and for the year 2016 Enhanced Thematic Mapper plus (ETM+) image acquired on January 12, 2016 were used. Since a single image did not cover the spatial extent of the entire study area, two scenes of images (path/raw 168/056 and 168/057) were mosaic on a band-by-band basis and masked by the study area boundary.
Data collection for LULC changes
To avoid the adverse effect of cloud cover on LULC classification, satellite image with less than cloud cover images taken during the dry season was used, and the selection of imageries depended on their availability (Abate and Angassa, 2016) . Moreover, topographic map (at a scale of 1:50000), which covers the entire study area, was obtained from the Ethiopian Mapping Agency, and Google earth map was used as supplementary ancillary data for classification and accuracy assessment (Figure 1) .
Several steps were employed in processing the images. These included pre-processing, design of classification scheme, preparation of false color band composition and unsupervised classification of the images, and validation of image classification (Figure 2 ). The pre-processing (for example, haze reduction, linear stretching, and histogram matching) was used to enhance visualization and interpretation (Abate and Angassa, 2016) .
TM and ETM+ Landsat images were orthorectified to Universal Transverse Mercator (UTM) projection WGS 84 datum, UTM zone 37. 1986 image was used as reference to the geometric correction and image-to-image registering. The 2001 image was co-registered 
Land use/cover class Description
Woodland
Land with woody species cover >20% (height ranges 5 to 20 m), areas with trees mixed with bushes and shrubs, with little use especially for cattle. Those sites where woody cover is fully mature and herbaceous plants have been almost eliminated
Bushland
Land with >20% bush or shrub cover (<5 m in height)
Shrubby grassland
The shrubed grasslands are former grassland sites where shrubs and bush have increased in density to be co-dominant with herbaceous plants in terms of cover Grassland Grassland with <20% bush or shrub cover, grass and herb cover with scattered trees and shrubs, areas with permanent grass cover used for livestock grazing including communal and protected areas.
Cultivated land This unit includes cropping area Bare land
Areas with no vegetation, which occur in rangelands including gullies and exposed rocks. Settlement
Urban and rural settlements in the study area with the 2016 image with a root mean square of less than 0.5 pixels.
To evaluate and validate LULC classification about 455 global positioning system (GPS) ground truth data that consists of 210 for 2016 map, 140 for 2001, and 105 for 1986 map were collected from field. The ground truth data for the years 1986 and 2001 were collected in consultation with the local people regarding the history of land use and driving forces of changes.
The nomenclature of LULC classes used in this study were adopted from the classification scheme used by previous studies (Getachew et al., 2010; Tsegaye et al., 2010; Abate and Angassa, 2016) in arid rangelands of north-eastern and northern Ethiopia. For the sake of simplicity, land class nomenclature was modified into seven classes as presented in Table 1 .
Socio economic data collections
Based on accessibility, representativeness of grazing land and livestock potential of five peasant associations out of 19 were selected purposively in gathering of information related to pastoralist community perception towards LULC change cause and effect.
A combination of structured and semi-structured questionnaire interviews was conducted with randomly selected households (HHs) from those five kebeles. The interviews included a total of 200 HHs (5% of the total HHs in five kebeles) from the complete lists of HHs provided by the selected kebeles. Prior to the formal survey, a pilot survey was conducted to identify target communities and to pre-test the questionnaire to ensure that all questions were clear to potential respondents before the actual data collection.
Furthermore, information on responses that appeared unclear and complicated was clarified through conducting focus group discussions (FGDs) and key informant interviews (KIIs). A total of 5 FGD were held using a specific checklist. The participants were from different social groups, that is, kebele elders (men and women), youths, natural resource experts, vegetation ecologists, kebele chairpersons, pastoralist and agro-pastoralist leaders, and development agents and government officials.
Key informant selection was based on the information gathered from knowledgeable elders and local administrators; most of the participants were elderly people who have a good knowledge on the histories of LULC change in the area.
A checklist of open-ended questions related with LULC changes, drivers behind LULC changes, and associated consequences were raised during the key informant interviews. A total of 30 key informants (four households per kebele and two experts) were included during the study. Furthermore, published documents and public statistics were also used to document the major causes and associated consequences.
Data analysis
Image classification and accuracy assessment
A hybrid of unsupervised and supervised classification methods were employed to classify the image and produce the LULC map. The supervised classification was done using the training site derived from unsupervised classification and ground truth data. Unsupervised classification was also used to provide preliminary information about the potential spectral clusters to be assigned to thematic classes. Accuracy assessments of maps were determined using error matrix and Kappa statistic (Congalton and Green, 2008) . The validation for the classified maps of 1986, 2001 and 2016 were done using ground truth data of 70, 122, and 220, respectively which were gathered during the fieldwork. At each ground truth point, discussions were held with the local elders who were familiar with LULC classes to recall about LULC history covering the 1986, 2001, and 2016 periods.
Land cover change analysis
After Landsat images of each year were classified and labeled independently, LULC change was done using a post classification comparison method, and then a comparison was made using an overlay procedure (Lu et al., 2004; Abate and Angassa, 2016) . Total area (TA), changed area (CA), change extent (CE), and annual rate of change (CR) variables were used to determine the magnitudes of change in terms of LULC. The variables were calculated as follows (Addis, 2010; Abate and Angassa 2016) :
where t1 and t2 are the beginning and ending time of the land cover studies conducted.
Remote sensing image analysis software ERDAS Imagine was used to do the image processing and classification. Change detection analysis was carried out using ArcGIS 10.5 by comparing Table  2 .
Socio economic data
Qualitative data collected from works appraisal, FGDs, and KIIs were gathered, organized and associated using summary tables into dissimilar themes addressed during this study. This information was used to interpret and clarify qualitative data collected from household interviews. The Statistical Package for the Social Sciences (SPSS v.20 ) was used to analyze data collected from semistructured questionnaires (Wairore et al., 2015) . Descriptive statistics such as means, standard deviation (SD) and percentages were used to present the results.
RESULTS AND DISCUSSION
Magnitude of LULC changes
The land use/cover change analysis made for the two consecutive periods 1986 to 2001 and 2001 to 2016 indicated that the rangeland was subject to considerable land use land cover changes (Table 2 and Figure 2 ). Seven major LULC categories: woodland, bushland, shrubby grassland, grassland, cultivated land, bare land and settlement were identified as depicted in Table 1 . The results indicated that for the last thirty years studied, similar changes in LULC were seen for all land cover types except that of the shrubby grassland cover (Table 2 and Figure 2) .
Woodland was significantly reduced by 16.37% during the first phase (1986 to 2001) , and by the rate of 20.87% during the second phase (2001 to 2016) . In general, the woodland cover was decreased at a rate of 33.82% annually during the study period (Table 2) . The results of this study are in line with several studies that documented a decline in wood vegetation cover in Ethiopian rangelands (Tsegaye et al., 2010; Belay et al., 2014; Yonas et al., 2016) .
The present result indicates that the decline in woody vegetation was attributed to excessive human exploitation for firewood, charcoal production, construction and land clearing for crop production. This is also evident in most East African countries where areas under forest cover were converted to grazing land, farmland or used for charcoal production (Olson et al., 2004; Yonas et al., 2016) . Similar trends have been observed in rangelands of southeast Ethiopia, and we are losing the most important woody species from time to time (Abate et al., 2010) .
Results also show that the bush land cover significantly increased by 3.35 and 8.98% during the first (1986 to 2001) and the second (2001 to 2016) phases of the study, respectively (Table 2) corroborating several studies conducted in arid and semi-arid rangelands (Takele, 2007; Tsegaye et al., 2010; Abate, 2011; Abate and Angassa, 2016 ) that showed the encroachment of bush. Bushland expanded annually at the rate of 12.63% during the study period (Table 2) . Abate and Angassa (2016) reported the expansion of bushland in Borana rangelands, where the process negatively affects the livelihood of Borana cattle herders. Increase in bushland cover in Bale rangelands is also in agreement with previous reports (Walkaro, 2007; Abate et al., 2010) . The increase in cover of bushland might be due to the ban of fire and continued human disturbances linked to overgrazing practices (Abate et al., 2010; Tsegaye et al., 2010; Abate and Angassa, 2016) .
The shrubby grassland cover was significantly increased, by 2.93% during the first phase of the study (1986 to 2001), but showed rapid reduction at a rate of 6.1% during the second phase (2001 to 2016). Over all, the shrubby grassland cover showed significant decrease annually at a rate of 3.36% (Table 2 ). The decline in bushy grassland cover which is attributed to excessive human exploitation of the important woody species for firewood and construction, and land clearing for crop production (Yonas et al., 2016) .
Grassland cover was significantly decreased; by 16.6 and 9.4% during the first second phases of the study, respectively; that is, from 1044 km 2 in 2001 to 946 km 2 in 2016 (Table 2) . Generally, the grassland cover showed rapid reduction at an annual rate of 24.4% during the study period (1986 to 2016) ( Table 2 ). The rapid reduction in grassland cover was similar to previous reports from Afar and Borana rangelands (Tsegaye et al., 2010; Abate and Angassa, 2016) .
The decline in grassland cover was observed due to ban of fire, bush encroachment, drought, expansion of cultivation, settlement and continued human disturbances linked to overgrazing practices (Abate et al., 2010; Abate and Angassa, 2016) . On the other hand, the increase in grassland in different rangelands was reported from areas of the country, where the restoration activities by different government and non-governmental organisations (NGOs) were common (Elias et al., 2015) . This suggests the importance of restoring degraded rangelands for improving grass cover (Walkaro, 2007; Abate et al., 2010) (Table 2) . Results show that bare land cover was rapidly increased by 19.7 and 2.6% during the first and second phase of the study, respectively ( Table  2 ). The bare land cover increased from 879 km 2 cover in 2001 to 898 km 2 in 2016 (Table 2) . Generally, bare land cover was increased at a rate of 22.3 % annually during the study period ( Table 2 ). The result of this study is in agreement with the findings of previous studies from arid and semi-arid rangelands (Tegegn et al., 2011; Elias et al., 2015; Yonas et al., 2016) , which reported high levels of bare soil in the rangelands.
Cultivated land was substantially increased throughout the study periods; the expansion of cultivated land was higher by 1.41% in the first phase (1986 and 2001) than the second phase (2001 to 2016), which accounted for 5.99%. Between 1986 and 2016, the extent of changes in the cultivated land was considerably increased at a rate of 13.8% annually, from 1274 km 2 cover of the landscape in 1986 to 1450 km 2 in 2016 (Table 2 ). According to Fiona et al. (2008) , the expansion of agricultural land is associated with increasing number of immigrants. Farmland expansion phenomenon is the characteristic of the country; during the past 30 years there were areas of high farmland expansion in Ethiopia (Tsegaye et al., 2010; Belay et al., 2014; Elias et al., 2015) .
Meanwhile, Ethiopian government has encouraged pastoralists to engage in agro-pastoral activities. This government policy and weakening of the local institutions are also intensifying factors for expansion of cultivation (Belay et al., 2014; Abate and Angassa, 2016) .
Prior studies conducted in pastoral areas of Ethiopia, including pastorals of Bale, reported the change in pastoral way of life (Tsegaye et al., 2010; Elias et al., 2015) . Thirty years back, livestock production was practiced by 94% of families and the inhabitants were totally pastoralists (Abate et al., 2010) . This suggests that the Bale pastoral way of life is gradually shifting from more dependence on livestock keeping to crop cultivation in some locations.
Settlements land cover was constantly increased both in the earlier phase (1986 to 2001) and second phase (2001 to 2016) of the study. Between 1986 and 2016, the extent of changes considerably increased at a rate of 14.3 % annually, from 1090.1 km 2 cover of the landscape in 1986 to 1246 km 2 in 2016 (Table 2) . Government settlement policy, state sponsored resettlement policy and conflicts are responsible factors for increasing settlements. The state-sponsored resettlement program, which was meant to ensure food security of highland food insecure households, has relocated millions of such households to rangelands. This resettlement policy has been pointed out as a major factor for increasing the land under settlement (Fiona et al., 2011; Mussa et al., 2016) .
For example, following the 1984 famine, large numbers of families from Hararghe have been moved to the Bale lowlands. Due to the differences in land use practices of new comers from local conditions, integrating them to the local situations is very difficult. Many of the newcomers are agriculturists, who have sped up the cultivation of land at the expense of pasture (Worku and Fiona, 2017) . This study is in line with the previous work conducted in northern Afar, which reported high influx of migrants from the Tigray highlands, particularly after the severe 1984/85 drought (Tsegaye et al., 2010) .
Causes of LULC changes
Majority of the respondents (36%) ranked climate related factors as the first order of importance. All types of land use and land cover including the services are highly affected by the rapidly changing world climate (Opdam et al., 2009 ). The effect of droughts on rangelands was widely reported by different scholars (Abate et al., 2010; Tache and Oba, 2010) .
Drought affects vegetation cover through suppressing grass and stimulating bush land cover, which in turn leads to a decline in grassland and shrubby grassland (Abate and Angassa, 2016) . The alteration of original landscape highly affected habitat for grazers, and forced pastoralists to change the composition of their livestock. Moreover, droughts also have negatively impacted the landscape causing further degradation, as people sought alternative means of survival such as cutting of trees to prepare charcoal.
Further, the variation in inter-annual rainfall amount causes differences in vegetation cover mainly by altering the grassland state to the woodland and bushland states (Abate and Angassa, 2016) . This has been observed in Ethiopia in the last 50 years as the annual average minimum and maximum temperature were increasing by about 0.25 and 0.1°C, respectively, every decade (INCE, 2001; Mussa et al., 2016) . This is mainly adverse in arid environments as plant productivity is strongly dependent on rainfall variability (Angassa and Oba, 2008) . Overall, climate variability is probably a potential driver of LULC and rangeland fragmentation. Tsegaye et al., (2010) and Abate and Angassa (2016) describe demographic factors related to population growth as among the underlying causes for LULC changes. Accordingly, 28% of the respondents classified the overall demographic factors as the second order of importance. The present results are in line with previous studies such as Abate et al. (2010) and WLRC (2016) . Census data indicate that the population in Raitu district increased from 33,163 in 2011 33,163 in to 40,316 in 2014 33,163 in (Misganew, 2014 . This implies that demographic expansion and consequent agricultural expansion are the major driving forces of land use cover changes. This study also has identified that the continuing increase of human population brought substantial changes on existing rangeland resources mainly on the use of woody plants for construction purposes, fuel wood, and charcoal. About 15% of the respondents ranked anthropogenic factors (overgrazing, sale of firewood and charcoal extraction) as the third main driving forces. Similarly, census results confirmed the increase in livestock that is, the total number of livestock heads increased from 36,160 in 2000 to 69,906 in 2007 and 123,152 heads in 2016 .
The results of this study are generally in agreement with those reported by Abate and Angassa (2016) and Tsegaye et al. (2010) which indicated the importance of anthropogenic factors in the observed changes. Other sources (Elias et al., 2015; Mussa et al., 2016; Wubie et al., 2016) also reported the change in LULC due to anthropogenic factors.
Inappropriate government policies (that is, ban of fire, promotion of crop cultivation, settlement policies, and introduction of peasant association) and inappropriate development interventions (private investors and appropriation of private pasture lands) comprises of the consecutive ranks (Table 4) . Angassa and Oba (2008) also reported inappropriate government policies as the main causes of LULC changes. Development interventions such as private investors and appropriation of private pasture lands were reported as the causes of the changes.
Impacts of LULC changes
The pastoralists were well aware of the impacts of LULC changes and listed rangeland degradation (31.5%), biodiversity loss (24%), decline in livestock per household (16.5%), low performance of livestock (9%), diversification of livelihood income (8%), conflicts on rangeland resources (5.5%), change of livestock composition (3.5%) and decline of natural resource management institutions (2%) as some of the associated impacts.
The results of this study are in line with a study conducted in lowland of Bale rangelands by Abate et al. (2010) . According to Abate et al. (2010) , the anthropogenic and increased human activities are the major factors causing degradation of rangelands in Raitu district. Shrinkage of grazing lands and the decline of grazing conditions due to the expansion of crop cultivation were also reported in the arid and semi-arid rangelands of Ethiopia (Abate and Angassa, 2016) .
According to the result of the study key informant interviews, the variety of pastures, diversity of habitats and tree cover declined due to the rising grazing pressure resulted from restricted herd movements and excessive utilization of natural resources. Disappearances of the preferred forage species reported by respondents indicate that the decline in quality of pasture as grazing area has deteriorated over time. The study conducted by Abate et al. (2010) also indicated decline of important grass species due to grazing pressure in Raitu rangelands.
Through influencing the traditional mobility pattern of movement between the wet and dry season, grazing area land use/cover changes affect ecosystem functioning in the rangelands. Consequentially, this may also lead to a decrease in the size of dry season grazing areas, isolation of crucial habitats such as permanent water sources, particularly for large wild animals, indirectly resulting in changing livestock species composition and directly disturbing some plant species that may be threatened with extinction. The decline of important woody plant species was mainly a consequence of intense livestock browsing (Tsegaye et al., 2010) , indicating the severity of degradation. Most pastoralists no longer keep cattle, and are forced to rear small stock and camels that can utilize bush encroached areas (Abate and Angassa 2016) .
In conditions where key resource dry-season grazing areas are encroached by agriculture, grazing-induced degradation often occurs in other areas as they are heavily utilized during the dry-season (Tsegaye et al., 2010; Daniel et al., 2017) . The indigenous natural resource management practices, such as conflict is restricted due to the dynamics of the rangelands. In different pastoral areas of the country, the rangeland resources are changing from time to time due to inappropriate development interventions and inappropriate government policies (Abate and Angassa, 2016; Daniel et al., 2017) . These changes resulted in a decline of indigenous natural resource management (Daniel et al., 2017) (Table 3) .
In addition, the shrinkage of rangelands from the aforementioned processes result in the conflicts of the pastoralists on rangeland resources (Bekele, 2010; Daniel et al., 2017) . The rapid encroachment of agrarian community towards the rangeland ecosystem forced the pastoralists to lose their grazing land and livestock herds (Western and Nightingale, 2003; Okolle and Kioko, 2011) . The changes forced pastoral households to switch to alternative livelihoods. Poverty, food insecurity, weak traditional institution, searches for alternative livelihood income and income diversification (that is, promotion of cultivation, petty trade, and changes in composition livestock species) were also some of the associated impacts.
CONCLUSION AND RECOMMENDATIONS
The results of this study findings showed considerable dynamics in land use land cover between1986 to 2016 (last 30 years). Cultivated land, settlement, bush land and bare land expanded by 13.81, 14.30, 12.62 and 22.3%, respectively; whereas, woodland, grassland and shrubby grassland declined by 33.82, 24.4 and 3.36%, respectively.
Climatic, demographic and anthropogenic factors as well as inappropriate government policy and inappropriate development interventions were major driving forces. The LULC dynamics has critical implications on the deterioration of rangeland, biodiversity loss, bush encroachments, decline of livestock asset at the household level, change in composition of livestock, soil erosion, and shortage of firewood and construction materials. The dynamics in LULC also negatively affect the key pastoral resources, which in turn greatly affects pastoral community livelihood, and puts the pastoral production system under increasing threat. The loss in key pastoral resources increasing from to time due to the rapid encroachment of bush, settlement and cultivation of potential grazing lands (shrinkage of key pastoral resources) will increase, unless strong measures are taken.
Addressing socio-economic and environmental challenges of the local areas as part of a solution to the surface problem of LULC changes in rangelands is very crucial. For sustainable rangeland management, incorporating indigenous and scientific information is very crucial. In the future, analysis of the changes in vegetation and soil from different land use, and analyzing vegetation changes using multi-temporal satellite data are highly recommended. Analysis of land use suitability and land potential are also very crucial to guide policy makers.
